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4. From June 1981 to the present, I have been employed in Dalton, Georgia as Director of 
Manufacturing Technical Resources for Shaw Industries, Inc., the largest carpet 
manufacturing company in the world. 

5. As described in The Merck Index: An Encyclopedia of Chemicals, Drugs, and 
Biologicals, Thirteenth Edition 1615-16 (Maryadele J. O'Neil etal eds., 2001) and 
Hawley's Condensed Chemical Dictionary 1067-68 (14 th ed. 2001) (copies are attached 
hereto), tannic acids are well known in the art and comprise compounds derived from 
nutgalls having a structure of polygalloylglucose or polyalloylquinic acid. The sugar residue 
can be substituted with one or more residues of gallic acid, digallic acid, and/or trigallic acid. 
Tannic acid can have, for example, the following structure: 



Note specifically the multiple ester functionalities that bind the gallic acid residues 
(carboxylic acid) to the sugar residue (alcohol) to form a tannic acid. 

6. As described in The Merck Index: An Encyclopedia of Chemicals, Drugs, and 
Biologicals, Thirteenth Edition 772 (Maryadele J. O'Neil et al eds., 2001) and 
Hawley's Condensed Chemical Dictionary 524 (14 th ed. 2001) (copies are attached 
hereto), free gallic acid (3,4,5-trihydroxybenzoic acid) is one component of tannic acid that 
can be present in commercially-available tannic acids and has the following structure: 




OH 
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Note specifically that gallic acid is a carboxylic acid. 

7. As described in J. March, Advanced Organic Chemistry: Reactions, Mechanisms, and 
Structure, Third Edition 334-35 (1985) (a copy is attached hereto), ester hydrolysis is 
usually catalyzed by acids or bases and transforms a carboxylic acid into its constituent 
carboxylic acid (or salt thereof) and alcohol: 



Thus, exposure of an ester to hydrolysis conditions results in a decrease in the starting 
materials (i.e., ester and water) and an increase in the products (i.e., alcohol and carboxylic 
acid or carboxylate salt). 

8. As would have been readily understood by one of skill in the art, tannic acid comprises at 
least one carboxylic ester formed from 3,4,5-trihydroxybenzoic acid and a sugar (e.g., 
glucose). Applying the reaction scheme referenced above to tannic acid, one of skill in the 
art would understand that tannic acid would have been hydrolyzed to produce 3,4,5- 
trihydroxybenzoic acid and a sugar derivative: 
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9. As a result, the free gallic acid (3,4,5-trihydroxybenzoic acid) content in tannic acid would 
have increased under hydrolysis conditions. The knowledge that hydrolysis would in fact 
increase the amount of free gallic acid within tannic acid actually teaches away from 
selecting tannic acids having less than about 1% gallic acid. 

10. 1 have reviewed the Office Action mailed October 4, 2006, and the references cited therein. 
In particular, I have read and understood U.S. Patent No. 5,738,688 to De Lathauwer 
(hereinafter "De Lathauwer"), U.S. Patent No. 4,482,646 to Gamblin (hereinafter 
"Gamblin"), U.S. Patent No. 4,094,701 to Fekete (hereinafter "Fekete"), U.S. Patent No. 
5,520,962 to Jones, Jr. (hereinafter "Jones"), and U.S. Patent No. 5,403,362 to Gurley 
(hereinafter "Gurley"). 

11. Based on my review of these references, it is my opinion that the claimed invention would 
have been unexpected and, therefore, would not have been obvious to one of ordinary skill in 
the art of carpet manufacture and carpet treatment at least because none of the cited 
references discloses a method of treatment that achieves the superior results of the claimed 
methods. 

12. Based on my review of De Lathauwer, it is my opinion that the claimed invention would not 
have been obvious to one of ordinary skill in the art of carpet manufacture. While De 
Lathauwer states that any commercial tannic acid can be used, De Lathauwer does not 
suggest the selection of a tannic acid having a gallic acid content of less than about 1.0 part 
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by weight to practice its methods. In fact, De Lathauwer is silent as to the free gallic acid 
content of the tannic acid. 

13. Further, based on my review of De Lathauwer, I conclude that one of ordinary skill in the art 
of carpet manufacture would not have been motivated by De Lathauwer to modify the gallic 
acid content to within the claimed amount. Because De Lathauwer provides no teaching as 
to the gallic acid content of the tannic acid, one having ordinary skill in the art of carpet 
manufacture would not have understood that stain resistance could have been improved by 
selecting a tannic acid having a certain gallic acid content, much less a gallic acid content of 
less than about 1.0 part by weight. 

14. Based on the foregoing, I conclude that those of skill in the art would not have understood 
from De Lathauwer, or any other cited reference, that there was a relationship whatsoever 
between gallic acid content in tannic acid and improved stain resistance. 

15. In contrast to the methods of De Lathauwer, the claimed invention relates to improved stain 
resistance observed when a treatment comprising tannic acid having less than 1 part by 
weight gallic acid is selected. Specifically, the compositions and methods of the present 
invention provide improved resistance to "browning," which can be caused by contact of 
fiber, yarn, or carpet with relatively high pH cleaning compositions, which are often used 
during routine maintenance of fiber, yarn, or carpet. 

16. In order to demonstrate the superiority of the compositions and methods in the present 
application, the tests disclosed in the application were performed under my supervision. The 
tendency of fiber, yarn, or carpet to "brown" when contacted with high pH cleaning 
compositions was evaluated by measuring the color difference in a fiber, yarn, or carpet 
before and after application of a 10% by weight sodium hydroxide solution. The color 
difference was evaluated by using a Macbeth contact spectrophotometer model 20/20 
("Macbeth") and by using a visual gray scale rating system as described in ISO 105-A02 
("ISO 105-A02"). 
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17. As described at page 31 of the specification, four tannic acids having differing gallic acid 
contents were evaluated. The "Caustic 10" test, using both the "Macbeth" and the "ISO 105- 
A02" measurement methods, was used to evaluate samples of treated fiber, yarn, or carpet, as 
set forth in Table 4 (page 38), Table 6 (page 41), Table 8 (page 44), and Table 10 (page 47) 
of the specification, as filed. Exemplary results are summarized below: 



Tannic Acid 


% Gallic 


Caustic 10 
(Macbeth) 


Caustic 10 
(ISO 105-A02) 


ASP 


0.96 


195.7 


17.5 


3SP 


2.87 


200.7 


16.5 


CLM 


5.26 


204.4 


16.5 


BAYGARD® 
CL Liquid 


12.05 


202.6 


16.5 



18. As described at page 31 of the specification, tannic acids having differing gallic acid contents 
were evaluated in a "Caustic 10" test, using the "Macbeth" measurement method. A material 
treated with a tannic acid having 0.96% gallic acid provided a score of 195.7, while materials 
treated with a tannic acid having gallic acid contents of 2.87%, 5.26%, and 12.05% provided 
scores of 200.7, 204.4, and 202.6, respectively. 
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19. A lower "Macbeth" measurement for the Caustic 10 test denotes that the samples have a 
smaller change in coloration (i.e., less "browning") due to exposure to a 10% by weight 
sodium hydroxide solution; this indicates superior stain resistance. Based upon these 
measurements as well as my visual comparison of a material treated with tannic acid having 
less than about 1% gallic acid with a material treated with tannic acid having greater than 
about 1% gallic acid, I conclude that there is a distinct improvement in stain resistance to 
"browning" for a material treated with tannic acid having less than about 1 part by weight 
gallic acid. 

20. Likewise, as also described in the specification, tannic acids having differing gallic acid 
contents were evaluated in a "Caustic 10" test, using the "ISO 105-A02" measurement 
method. A higher "ISO 105-A02" measurement for the Caustic 10 test denotes that the 
samples appear less "browned" after exposure to a 10% by weight sodium hydroxide 
solution; this indicates superior stain resistance. A material treated with a tannic acid having 
0.96% gallic acid provided a score of 17.5, while materials treated with a tannic acid having 
gallic acid contents of 2.87%, 5.26%, and 12.05% provided scores of 16.5, 16.5, and 16.5, 
respectively. 
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21. The visual rating ("ISO 105-A02") for samples contacted with a 10% by weight sodium 
hydroxide solution is unexpectedly higher for samples treated with tannic acid having less 
than about 1% gallic acid, as shown in the graph below: 



17.6 
a> 17.4 

I 1" 
I 17 

J 16.8 

> 16.6 

16.4 



Caustic 10 Total (ISO 105-A02) 
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22. Based on the resulting data, I conclude that the disclosed compositions and methods provide 
unexpectedly superior results when tannic acid having less than 1 part by weight gallic acid 
is selected as compared to compositions and methods of the prior art. 

23. Based on all of the foregoing and on my knowledge of what those of skill in carpet 
manufacturing would have known, I conclude that those of skill in the art of carpet 
manufacture at the time the invention was made would not have reasonably expected that 
stain resistance to "browning" could have been improved by selecting and using a tannic acid 
having a gallic acid content of less than about 1.0 part by weight. 

24. Thus, the substantially superior resistance to browning observed when using the claimed 
compositions to treat, e.g., fiber, yarn or carpet indicates that the claimed compositions are 
not obvious over De Lathauwer, Gamblin, Fekete, Jones, Gurley, or any combination thereof. 

25. Additionally, unexpectedly superior stain resistance (for both total stain and for caustic) is 
achieved when applying a two-part aqueous treatment comprising a first aqueous treating 
composition comprising tannic acid and a separate second topical treating composition 
comprising a fluorochemical. 
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26. The results from the Examples reveal that use of the claimed compositions provide a lower 
Caustic 10% (shown in Table as "Caustic") measurement (a lower number translates to 
decreased "browning") as well as a lower Total Stain (shown in Table as "Total") 
measurement (a lower number translates to improved resistance to staining in general). A 
summary of data from Tables 3-10 {see pages 37-47 of the specification as filed) is tabulated 
in the Table below: 



Table 



Sample Conditions 


ASP (G.96%) 1 
Table 4, p.38 


3SP (2.87%) 2 
Table 6, p.41 


CLM (5.26%)3 
Table 8, p.44 


BayGard CL 
(12.05%) 4 

Table 10, p.47 


Caustic 


Total 


Caustic 


Total 


Caustic 


Total 


Caustic 


Total 


A 


Beck Exhaust (De Lathauwer) 


16.2 


104.9 


14.2 


76 


18.3 


104.8 


21.1 


80.5 


B 


Beck Exhaust (De Lathauwer) 
plus fluorochemical in bath 


26.6 


133.1 


27.7 


121.8 


24.8 


83.2 


23 


84.4 


C 


Beck Exhaust (conventional SR) 


16.5 


51.2 


17 


57.1 


17.1 


50.15 


15.1 


47.4 


D 


Beck Exhaust (conventional SR) 
plus fluorochemical in bath 


15.7 


56.3 


14.8 


47.4 


16 


56.3 


13.4 


47.4 


E 


Continuous (De Lathauwer) 


16.4 


108.4 


15.5 


107 


20.9 


94.5 


22.4 


104.8 


F 


Continuous (De Lathauwer) 
plus Alum 


16.7 


80.9 


19.9 


96.1 


13.3 


66.7 


10.1 


67.4 


G 


Continuous (De Lathauwer) 
plus fluorochemical in bath 


16.2 


90.1 


16.4 


87.5 


16 


71.3 


21.9 


84.9 


H 


Continuous (De Lathauwer) 
plus fluorochemical in bath 
plus Alum 


15.3 


78.5 


14.4 


82.4 


11.7 


67.8 


11.5 


67.1 


I 


Continuous (conventional SR) 


18.9 


93.2 


13.1 


82.4 


15.5 


89.9 


17.5 


99.1 


J 


Continuous (conventional SR) 
plus fluorochemical in bath 


21.7 


52.6 


21.7 


55.6 


25.6 


74.15 


25.5 


71.3 


K 


Invention (Beck Exhaust) 


9.4 


31.3 


13.3 


45.5 


13.3 


46.2 


16 


47.8 


L 


Invention (Continuous) 


6.1 


35.9 


12.7 


56.05 


11.9 


58.1 


5.1 


50.4 



1 Conditions for Samples A-L for ASP treated samples/controls are taken from Table 3, page 37. 
1 Conditions for Samples A-L for 3SP treated samples/controls are taken from Table 5, page 40. 

3 - Conditions for Samples A-L for CLM treated samples/controls are taken from Table 7, page 43. 

4 - Conditions for Samples A-L for BayGard CL treated samples/ controls are taken from Table 9, page 46. 
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27. For example, comparison of a Beck Exhaust process with treatment conditions analogous to 
those used in De Lathauwer (Table, entry A and Graph I, columns A) with a Beck Exhaust 
process with treatment conditions as claimed in the present invention (Table, entry K and 
Graph I, columns K) demonstrates that the claimed compositions, when compared to 
conventional compositions {e.g., De Lathauwer) provides a substantially superior caustic 10 
measurement (here, as much as about, e.g., 42% lower). 

Graph I 



Comparison of "De Lathauwer" Beck Exhaust 
Process to Invention Beck Exhaust Process 




A K 
Treatment Conditions 



|BASP B3SP DCLM DBayGard | 

28. Likewise, comparison of a Beck Exhaust process with treatment conditions analogous to 
those used in De Lathauwer (Table, entry A and Graph II, columns A) with a Beck Exhaust 
process with treatment conditions as claimed in the present invention (Table, entry K and 
Graph II, columns K) demonstrates that the claimed compositions, when compared to 
conventional compositions {e.g., De Lathauwer) provides a substantially superior total stain 
measurement (here, as much as about, e.g., 70% lower). 



10 



ATTORNEY DOCKET NO. 03269.01 09U1 
Application Serial No. 10/627,945 



Graph II 



Comparison of "De Lathauwer" Beck Exhaust 
Process to Invention Beck Exhaust Process 
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29. Such improvement is also evident for the claimed methods in a continuous process. 

Comparison of a continuous process with treatment conditions analogous to those used in De 
Lathauwer (Table, entry E and Graph III, columns E) with a continuous process with 
treatment conditions as claimed in the present invention (Table, entry L and Graph III, 
columns L) demonstrates that the claimed method, when compared to conventional methods 
(e.g., methods analogous to De Lathauwer) provides a substantially superior caustic 10 
measurement (here, as much as about, e.g., 63% lower). 
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Graph III 



Comparison of "DeLathauwer" Continuous 
Process to Invention Continuous Process 




Treatment Conditions 



B ASP ■ 3SP □ CLM □ BayGard 



30. Again, this improvement is also evident for the claimed compositions for total stain 

measurement in a continuous process. Comparison of a continuous process with treatment 
conditions analogous to those used in De Lathauwer (Table, entry E and Graph IV, columns 
E) with a continuous process with treatment conditions as claimed in the present invention 
(Table, entry L and Graph IV, columns L) demonstrates that the claimed compositions, when 
compared to conventional compositions (e.g., De Lathauwer) provides a substantially 
superior total stain measurement (here, as much as about, e.g., 67% lower). 



Graph IV 



Comparison Of "De Lathauwer" Continuous 
Process to Invention Continuous Process 
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31. No such improved stain resistance is disclosed or suggested anywhere in the cited references. 

32. 1 declare that all statements made herein of my own knowledge and belief are true and that 
all statements made on information and belief are believed to be true, and further, that the 
statements are made with the knowledge that willful false statements are punishable by fine 
or imprisonment, or both, under section 1001 of Title 1 8 of the United States Code, and that 
such willful false statements may jeopardize the validity of the application or any patent 
issuing thereon. 




Dennis J. Jones, Jr. 
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«c*d. C^VQ 4 ; mol wt 170, 12. C 49.42*. H 3^5*. O 47.02%. 
Obtained by alkaline or acid hydrofysfci of fee Janata trcxra mat- 
5 alia; altA by c^yinalic byilttiyiw w»«ni spou bcoih* frcnti Pen- 



icl&w* SlasKvm or AjptrtWtv m^cr «tncfa contajft [.inL^ 
A. G. Pci Kin. O OmneU. /. Chcm. Stoe. 69 t 1303 (189ffku?^ 
ffi«m? i&/ No. 7 t 0946% CA. 42, 3»ltJIW8) : <v!22? 
«*fi«. Ilotf. ^ 143 (1948); Toth, Hwucm, A^ CMm, A^?S 
flwnj. X ; 209 ( J952X Prcpa from tannin containing £-£5* 




&c» 19tfl/tSS4. 5n^y <rf pobtnOrptec ftnmx: e! L 
Wttwl^mip 27, 21 (1939). Toxicity ttnditts- £%, j 
«r«* t Am. Wtt Rii. 23, l264<t962X* 

0O0H 




N«*4)ct from aba ractbiool or ch\ o*o(im*. (vrmcily irpottM 
as cfec 235-3W ^wtin, Ctotncl^ Suhtimes at 2|QT ^m»« 
fable r«*on wiih mp 2im6T (dec) and m wnttibte ftroo© 
225-230* (Und^n^ Qoc ijram dhoolw in &7 t^wajcrj 
ml bOilinft ^altr. 6 ml nfcohat lOOmi ether, io mJ fityctmi $ 
ndnsctana. Pnctictxlty In^ol io bcatrac. ctilororDcm. Fctr«bn. 
Protect fr^m Rgte> LD^ in rabtdts (g/kg): 4.0 otaUy (Douabnek 

MaOorf wter. (99^4- 1| Mftityl gaUmr; cal&on. cilUi, 
Nfenocllaie gsu^rw.&om !nct3unot often nyAaud or sojiwjai 
Wben dry» mp 20T . ^ol aa not writer, tflonliol. mcifeanotctber 

Propyl ester. Propyl Oailato 

U» Maoarf ipltic acid easers, pyfogaOol;. fiate; «i -pboto- 
gra^iln dffveiope^ 4n Wtrtmfc: in 4yeang; in testing for frt* »in- 
ml acidtj, xlIhyrfroxyiDeiDQff and atiadctda. ' H»et» « mdfco. 
d»n\- x a • « 

TitEtAPCAT; i Fonntaiy as jgninyp*, ttyptfc. 

7WtA*CATtV£rf^, Has beea itned as ifim^trfl a3&in^cm. 

4W, • Gaffi^au r7440-5«) Oa; oC W»T»; «. «, $1; 
vjles»cs3. 2» K^QrOtap IHA( 13). Natmal Isncopci: 1 €9(SX2%): 
71 (39.8^>-. ortlnctol radiootaivB itbtopc*: 6>«fc 70: 7^76, 
Best source H the. mdnnal ffcrtaicitf?, a oopoer sulfide <«; 
euft % very sasdknjandtSea tn zinc bteniaea. in alttdninoai i dbyv 
rouad in ores oKlron. efensciimn, mansanews; oonidtuflei J X 
I0"^»ofth4crti«0f tt» earth. Dlsoovcred by U BoWbaudnii, 
Gwtpr, «tai Si, 4>3w 1 top C1875>; W, 163, 1 036 (1876); is* 
taJ¥d p«*e by L. Boubmidran and a Jt^fteftwft, fiutt 5oc 
Own, [2J 31, 50(1679). lioan &om rhedfaam-rk* copper ithlst 
1Mi,A*t4i^Chm4*> 216 (1933). FrombarrTtftr Ocm% 
34, <»0 (I956> 4 PuriOciiktt by sjone r^clxins: C7w 
2(fi, 80, 737 (195$)- Abtrnato methods of purtncidon: Co- 
oonhf, US 2^^iVMertpi,US r 2937fl53 (b0tt> 1D60 id 
Skrjiria^Sclnjca^f^ Speqrai C, ^sbiudran et oi. cited in 
MUor'* vol 5, 37*.<1929>; ^eWrnx: Wogjner. Olceen, /. 
CAvm, 6U 29, 162 ( 1992K Gfeetrwood; /Wn^. Ohm Jrwfi^ 
c*on.'5^91-l34 (1963): Wade, Banister, Campi*heMtt»e W- 
jf^eO^fcllry toL t, i. Cj BaflnT. Tutt ed., fm, (JPctpamm 
Ptrss, Oxford, 1?73) f»P 997-1000* 1069^ll7;R.deia&reatq« 
In K£j*-Qtkmer EncyciopedSa qfCkemfaa T*ehx*elngy voL 1l 
O^lterlntcrsclence, Xew York, 3rd «fc; 1980)' pp 6(M-620> 

(dayUD sncfai; possesses ^- gzrcnlxc^blue reflection: tin* or 
silver-tike wncn nsoltcn; tuo » wyjtaliuny orthoriKirafcio tcotoue- 
¥tp 29.79*. bp asiprox 2400*: Cbchnn, ikisxes, J. EUeirackem. 
S<k 199, 144 (1»q2). Show* a to^ency 1o remain a *i**r- 
cootedst*1«, C<ndracts cn.aodtirur. d?-" (solid) 5.9037: cr^ 
(liq) 6J0947: Richard*,. Bayer. J. Am. OW /*pt, 4JC 274 
(1921). Hejueap^y: 0^«d/^(0.24Vonli£j)L Laced 
of foslon 19.16 caVgi S ta tde La.dry^Ur f Mtmsinc? ia moil* air or 
oxygen. Rescet tlfrftkn with vrahitftan albydrogen; o 
locked by coJdoofiEd hydrochtodc acid; roxfcrcd pas^i^c by hf< 
nilric actd; readily u nicked by haloflcns. 

Sesejnloxlde> GMV Obc^oed by thcmnl decon^m of (>£ 
saTts; «siscs in Ave eiytwIHnc njodificirtioos. 0»Porra is 
fttabte. mp I740±7jO?. d 154. On heastae wiib raasnwium 
violently reduced to the ftictallic stah% . 



P«fi».772 



Ctrnvb Ote Soma Index before using tkh «r^>o. 
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9142 



Tannofortn 




Core** 



or ipoaj? mnrars; Mm chaactatstto cxfcx; astriAgeni 
toito. Gradually ca eapoiiire to tar and tight; at 210- 

2X5* dec nmfty into pyrpgaltal and CCy Gives tool Ms wfafc 
aJbanfcit Etzorcfa, ae^Oo* dim allmtalrtaf and tnotriifo atlia;$co- 
toa * blul^biack color or pradp witb ferric «*». 0&a«ram 
ffswlvo ni OJ3 ml water, 1 ml warm gfyce^;yrry <oJ tm «k. 
acetone. Practically boo! io benswie, chloroform, ^hcr, p«r 
etoct. caiboo dhuiAde. earfroo tttrachtortde. K*cp wcil ctou4 
and p^cstd from Hsht efftlfy in inkm 6,0 gftftOtob* 

- J*? - Motdtet.Gi dymaj! rniodf Uflfe^at jtfnjp piper and allk; 
Pffcnfc» fabrics; with' getarffl and albtizxxin ft» qrownjf «f imitnlfco 
bom and tertotae aheU; Cinariny clartfyiaj beer or wire; in efro- 
CA&mpfcy; ** «tafcHhm fco nattx? tamftmanarfei^aieidaad 

therap CAT; Astringent. 

TTOwcAT(VTO^AttdiuD^ hea>a«ttfc, in eotaibns' to 
bums. Wis been vscd intcr^Ily o**aa3triii^anda3*hcavy 



9K1 Tfcywfjjrm. pOKV2$M] Mflfl^iBnodtoatfflt iannin» 
forta^efcyde; tte^ott^ Prcpd by cocdeniiaj on mole ft*. 
GaMetgtfe wfla two moles Canute CbamaiAa, F*ay*», Zew 
*™ J 1 **** S^wyter. iVurm. 2**. 74, 1334 (1929). 
Rtddiih, odartcu. testefca. balky powder, mp -230* with 
dflrannptt. Practically inaal to waie*; tot in eionbol, aJkalhw fln- 
ld*~ 

THOA^eAT. ArfttfaganL 

Theraj^ cat (VBfj: Eiiemalbr as aiaiageea, actti&cptio (lkfc 
te**^i «d otanticjOL Hot been used Uaicmally far diarrhea 

9UX Tantalum. 17440-25-7} t^atM 18094793 aLao. 
73; va kpoe S. aJtt 4, 3, 2. Group VB<5). TWo ucutl^ 
caning Isotopes: Ml (99.9977%); 180 <0XH23»), >I0° 
yc*m Hrtiflclal mdioactrVo isotopes: 172-179; I82*lft6\. Qo- 
gfri elmo* tavambty with nloWittn; tess abandon* Ann W 
Mnm. Found in &e minerals cotamMfe <j.r. 

Dtscowrcfoy Ekeberg Ift 1802; first dbcaiaed pan, by dofeaa: 
r fiJrffrtxAtm, <i9<*5>. Prep.; Scnoeto; PowrH, JT 4 

CVttv^. U9, 1927(1921). Rc^cwof tnna^ttiaiidtooom* 

Near Yih^.1«59)-767 pp; J3«Wn* *ThB ChkinUroy of fBobium 
anj ^tt^ In. Ciwyi^nrfcrfu^ Acs^an&r Cfc«affwy *oL 3, 
J»62i ' " *** BAl ' Ptmi » O^Wfc 1973) pp 

Omy, voy hamV malle»bfc., ductite qc£a1; em.rt^Uly be 
™ wn to flae wajo^ mp bp S*^. d I6\«9. Spec aeai 

0,036 fi^TC «octrk*I r^ivity 1Z4 fwbn» 

cm. ln*ol UywMer., V«y rui^Unt Oq ohejnlcU a«adt; not at* 
lacked by a^ otfhec duw> byrfrofluoifc; not > attacked by a? al- 
bjto; itowly aniKted by.ftued aQaiite. fiencU wMi fluorine, 
flbjortee, anjg fesB^anfr oo hcaiiag. Ai'bijb tempi Hkq^ 
•cyaal hundred tlflWiB votene or fayikoaea; cuobtati wliti 
ntongeo, with carbon.. . . *• , ♦* 

^ttnriwuv l|oaeaiai rymptonM of o^raqtoiure lo.mctei ond 
o^.dunj»a inUadon of eye* and *tn. oW MOSH Pocfrt 
Chtmteti H osmds (DHHSmiOSB 97>140l 1997) p 
294: j'.e ■. r : - ' . ... - 

*■ P« analydcal weight* aracan* Wtnrtru^ 

oaonu for <3lcmica*iCffsIcal* Mid dental me Ijwtead of platinum. 



in camanim capadten (a rype of oteotolyifc 
maricd 'TanuSylic"), 

9144, Taiuatan Ptotadilara^ r772t^i^Vi u J 

^C^n w> &t SO, 2952 <1958X fteitew of e^g^< 

•defflk New Vera. 1967) pp 12S-178. /ben^*i^ 



Whiifa crlfchi yeSloar, cryirt ponrtfcr; wonoctaaa?^^! 19 
air, d 3^4; op ^6^W. Befiiitt to fi^S^fi?^ 
Dec by wmer. aoi in obs «kohot JJ>^ilL;<* 
75 Lp.; 1900 oraQy (CodnaajL " ^"Wft 

wt275.94, P 34,42%, Ta 65^*, ThP^ PtCpd^Z^ 
po nin ft hfnririr by tfta bolide excttonge metnod accoiowST 

492 (1909k Ratt ScMUer. Z 4norg. iMfea^^ 
(191 1)i KwaraSk In UamO** qfPrcpamit* hpmJtC* 

«ti9tt>* 235-256. Prepo from ibe 4mmx 
Riln, ^ Chan. So* 195J, 3(35 1 Review of ttaoSS^ 
pomafluofWes: Peacock Fteofifa <W7T|£uf 

<197JX - 

IMiipeier^atHx^ree^vojiri^ <f°^7< m,^*. 
Alie > reported « 93& Faiftrottei; fee. ctt biaSS 
SaJ as water and eebnr with tomuaJoo of o^yflnera onanS. 
Alio aoj in cooed nitric ae)o\ raoro ioi la ftUn^ dnTS 
Sparing sol an bm 'carbon disulfide and brt rarboa ietaSZ 
xid^ Ercbe* ji^aa ilowlyl . 
VSR fUixieUMacatityaL , 

°W HMttlaftim Peat4old& U3l4^V-oi Twniu «y 

. raieroc^yitiai^ 

MtoHP..beeby<a^iP*tl^^ 
KOft fanning pofje^Bm tazuafue wifii fha latter. LDm crflr 
inrar* $000 n^k^ cCoearan>. . . ^ 

9147. Tuprosteaew. (108^45-35^3) i-lfZHWWJLHr 

c^5^«lroxy-Wwdoffle^ 

ante act* cKOZ3alW JJl^b»S>44a£^^ 

bjy^wiopenyllhcawh^ 

ft™^tde»]^otiile tddVa5Z,13^Uovt3^2A4-* 

<I«olM^I6\17aW9^^ianorbn^ ted, 
C^H>jQj; bxA wt C 7234*, H 7-59%,- O 300%. 

Ptotrtacycttn ot}afi(« rf*Ce4ot esSWfioo inhtttfter.' Ptepo: It 
Se!lppefo^ KP:45W^*«tolXS ^729n <im I5«3t«b 
» Orttaenibil); U RoM ot, An»*imiitet*FoJi±h 3X tm 
(1983). As ii$cvttnt dq thmmtvofy^ic therapy In aente ei>De» 
a^MarrtiiJBr; l*t^W. BUr-eTot. £kr. Hcxsft/. 14y Ill8(im 
Review of pbarmflcclD^y «4 ^awd aapcaieaoei J.SdiKi*r 
rr al. Cwcftmw. iTrt^r Brill. 479-500 < 1 993). 




So^ianeatL (?7440^5-7) 03-4^ Rhoocyclaft. C^ftr 
NiO,; moKwt 42047. 4-249* (c - CL6g in medtfoO© 

U^in rafco/rotfl (tt^kiOc lo4^20 |,v, <Scteadcr). 
~ " " AatldwooibotfcJ 



YtteBATCAT: 
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tall oIL (tallol; liquid rosin). AmUrureof rosin 
acids, tatty adds, and other material* obtained by 
acid tftatm£ni of the aQcaline Equors from the dig* 

Combust* we- 

Derivation; The spent black liquor from the pulping 
process is ccoccrrtratcd until the sodiadi salts 
(soaps) of the various acids separate out and are 
skimmed off. These are acidified by sulfuric acid. 
Composition and properties vary widely, but aver* 
agei5-40% rosin adds, 50-60* fatty adds. 

Grade: Crude, refined. 

Use: Point vehicles, source of rosin* alryd resins, 
songs, carting oils and emulsifierB, driers, ftetirtkm 
agents, cdl-wcD drilling muds, core tils, lubricants 
and greases, asphalt derivatives, rubber reclaiming, 
syndesis of cortisone and sex bormoors. chemical 



tallow. An animal fat containing C u to 
Properties: The solidifying points of the different 
tallows an as foflowst ftem 2KM5C f or horse f at, 
27-3 SCfor beef tallow, $4-56Cfar«teartaarjdo4eo t 
32-41C for nnmon talbw: d 0£6' t refr bdex 46-49 
(40C) (Zens*); iodine valne 193-202; flaslh p 509F 
(265C), Combustible, 

Derivation: Extracted from tbc solid fat or 4V sutf ' of 

cattle, sheep, or facases by dry or wet rendering, 
Cbkf etretf twenta: Stearin, pabnum, end oWa. 
Grade: Bdibk; inedibk; beef tallow; nmttoo tallow; 

horse fats; tf&lessi edible, extra. 
' Use Soap stock, leather dressing, candles, greases. 

BWfflufactcrc o f stearic and okic adds, animal Seeds, 

abherent in uit molds. 

tallow 0$. See "Peacocsr (PfiatL 

"T&rnal** (Rohm & Haas], TM for arnofiic, 
polymer-type dispersing agents. Supplied as litfjrt- 
cafcrffcd rx>wder$ or aqueous sohfltOOS.EfFectrve dis- 
pcrswu for aqueous suspension* of insoluble dye* 
stuffs, polymers, days, tanning agents, and 

pigmen ts. 

Iters Manufacture of dyestoff pastes, textile printing 
and dyeing, pigment dispersion in textile badring*, 
Jatex paints and paper coatings, retarinmg and 
bkactog of leather, dye resist in leaner dyeing, 
dispersion of pitch in paper rnawuacture, prefloc 
.prevention in the umaractis* of synthetic rubber. 

*Tanacr>l CG» [Sybwn]. Osor^lralphe- 
nyt). 

CAS: TM for solvent 

Usee In carbonless^y-paper systems, replaces 
PCS m capacitors, heal transfer fluid. 

"Ttaak" MUX (Cymel* TM for rnetadne- 
formaldehyde resin tanning agent used to make 
pure- white learner and for bleaching and filling 
chrome leather. 



t TANNIC AOD 

^^BIulm» ,, [Cpec). TMtcrsc^htmporyacry- 
late ac&csrve for use during the drying of learner. 
See aery late. 

Tandem 552" /AC/77. TM tor emulsifies. 
Use: As pan release agents for frozen desserts, ice 
cream, baked goods; antibrownlng agent for fresh- 
cut fruits, and vegetable. 

tangerine oft. See citrus peel oil. 

tankage, (animal tankage; tankage rough an> 
fftoaiale). Trwftfoduci obtained 
ttct plants from meat scraps and bones, that are 
boiled under pressure and allowed to settle, trie 
grease is removed from the top ortd me lkmor drawn 
oft Hie scrap is Chen pressed, dried, and soM for 
fertilise* 

Grade* Based on percentage of atrur)oaia and bone 
pfaospruta A cocdiam grade has 10% ammonia and 
20% bone Dbosphiite, Gmcertfrated tankage has bad 
the boiled^down took Ifcwor and press water adled 
to ft before drying and mas 15-17% ammonia. 
Hazard: Haminable, may ignite spontaneously. 

tankage garbage. (tankage fertilizer^. Gar- 
bage treated with steam under pressure, the water 
and some of the grease removed by pressing, and 
further grease removed by solves t extraction, Coo* 
tains 3-4% ammonia, 2-5% ptaspboric add, and 
0.50-1-00% potash 

Hazard: flammable, may ignite spontaneously, 
Use: Fertilizer. 

tannk add* (gaflcaamijc add; described as a 
peo^^|flll^gbiexK«>. 
CAS: ItOl-SS-i-Cj&Pr Natural substance wide- 
ly found in iwtgalis. tree b«l^ and othertla^ parts. 
- iWn^areknowntobegaJto 
sohittcmoftaitnlcacid will peedpitate altoimin- Tan- 
nins are classified according to incrr behavtotoo dry 
distillation into two groups, CD condensed tannins, 
Watch yield catecfiot and (2) bydrolyaabte tamiiiis* 
which yicMpyrogallol; (2) comprises twogronps ori 
the basis of its products of hydrolysis, glucose, and 
(a) ellagic acid or (b) gallic acid. 
Properties: Lustrous, faintly yellowish, amorphous 
powder, eJBstemng scales, or spongy mass; darkens 
craeaqpos^toair,odDriess;se^ 
Mp decomposes at 210C. Soluble in water, alcohol, 
and acetone; almost insoluble in benzene, chioro* 
fbtm. and ether. Flash p 390F (198CX antcign letup 
930F (S26Q. Combustibk. . t ' 

DcrtratloTU Bxtractioci of powdered nntgalls With 
water and alcohol 

Grade: Technical, CT, NF. fluffy, FCC 
HagcrreU Toxic by insestion and inhalation. 
Vm Cbermcals (tannatca. gallic acid, t$tc$allic 
acid, hydrosols of the rtoblcmctate): atoohol deoatu- 
rant; tanning; textiles (mordant and ftsnrtive}; elec- 
troplating; pWanoplaSties (geMej p^ipilant); 
clarification agent in wine mannfucttrre, brewing" 
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TANNIN v 

and foods, writing Eafcs; pharniocattkab; dcodari- 
xatiotiof crude oil; pho*ograpby; rjaper(sizmg. mor- 
dant for colored paper*); traaxaco! of minor burn3. 

tamrln. Any of a broad gnrap of ptanHfcrived 
pheaolk ccrnpoontfa chsrocterized by their ability 
to precipitate proteins. Some are more toxk than 
others, depending on their boutc*. Those derived 
from mr^galb arc believed to be careifiojes^ w&Ue 
thoscfocndtoteaaidooffeei^bevim^ 
toxic. 

See tannic add 

tanning. The r^reservaiioti of hides or skins by use 

of r chemical Ihflt (1) fttaW* fl^m rmrntm* tn Wn- 

rial atiadc: (2) talked tbcuhnnkogt teosperalnit; and 

<^preveriti teoolhgeafibera 

cr oa drying, so tftM the rnnterial rernaim pcroua, 

$0% and flexible. Vegetable tanning is used mostly 

fte^ajrihetfry-d^leaftra 

bte mamas art water extracts of special types of 

wood or bark, especially qocbradio and wattle. 11» 

main active constituent is tannic add. The tannins 

penetrate the s±m or Mto after long period? of 

seating, ^ftm^ wfririi rha rratonlar aggregate of 

the tumiofiam eras-lints between thtr^iypcp&de 

chxiiiaoitiibs^prrn^ 

important factor. 

In mineral or chrome tftndag, to© i^otcs of chro^ 
rmom, alrnnlnprn, and rircoalum are used (the last 
two far white leather): here lie m&stn is of a 
corirdinatkm nature between O^caibcmlaTonps of 
the skin cofiagen and the metal atom Syntans are 
also used; these are sulfonated phenol or naphthotf 
cradkmsedwlmfoii^ 

nets other than rahenol having strong hydrogen- 
bonding power have beer* cVveloped/Tannnge by 
any method is a tfmc-consmiung and exacting pro- 
cess, reqnjrtap caieM COOtrol of pit tensperamrc, 
bmnkilry. and concentration factors. For farther in- 
formation refer to Txnncrs* Council, University of 
Cincinnati, OntiruiaDV Ohio. 
See leather, 

tan talk add anhydride* See tantalum 
oxide.. 

tantatte chloride* See tantakm chkmde, , 

tant^Ite, (Fa, *W^)A. Tte most iinpo^ 
'* tanl arc of tantalum, foiled in Caittd*, Afiica, Brazil 
Malaysia. When niobium content exceeds thai of 
'totalnm, the ore t$ colled eotarabitc. 

tantalum* 

CAS: 7440-25-7. Ta. EJeroem of atomic number 73 
in group VB of (ha periodic tabic, aw 1&0.9479. 
valences of 2, 3, 5; no stable isotopes. 
Properties: Q) Black powder, (2)Stcd-hfce^»tored 
metal when rnirwthhrri, nearly a pMavm- white 
celorwimprjlisb^ 

metal), tap 2996C bp 5425C tensile strength of 



drawn wire may bees high as 1 30^000 psi reft indo 
2-05, expansion coefficient 8 x 10* over mx& 
20-1500C. Electrical resistance 13.6 mk*ohm<ri 
(0C), 32.0 (500Q. Sctxibte in fused alxalies; insolo- 
blernacads except bydrofltiOM 
acids. 

Occurrence! Canada, Thailand* Malaysia, Brazil 
Derivation; From tantalum potasafam fmortde b> 
hea^i^inanckctikfflma^ by sodtom reduction 
or by fused salt cfcctrolyais. the powdeted oetal b 
converted to a massive metal by smterbginavao* 
am. PooModr crystal* can be grown by arc roskra 
Corrosion resistance; ^^prataialnmia resis- 
tant to all coi ic eutiatiaus of Bat and coM adftufa 
add (except ccocexitnited boiling), hydrochloric 
addv nitric and acetic adds, hot and cold dilute 
. sodimnhydroxide,aUdm^ 
nttdkmbydroxfe 

rurous atmospheres; aqueous solutions of chlorine, 
Gr*dc:Pow<kir99J%pur^4h^ 
pure, single crystals. 

Hazard: Dust or powder may be flammable. Toxic 
by inhalatinn. TLVi 5 mg/ro\ 
" tteCapaotra^etia^ 
^calinmirne^ t recn^ejs, vaonim tubes, fnrnacc 
components, hliMpeed tools, catalyst, getter aV 

thJto»fUm components. ' 

tantalum alcobclate, (eemtaelhoxytantalum). 
(CftO^Tn. 

Use; Catalyst, m trtrrnedlate for pure- t*fl&ktt3, pre* 
paring thin dielectric fiim^ 

tantaWm carbide. TaC. 
Properties* Hard, heavy, refractory, crfoftrllinc set- 
id Mp3875Q bp 5500C,d 145, fcafltefiaa %&m& 
tq fn^resiBtivity 30 Hucroohro-cni (room tfirnpera- 
ture>. Extremely resistant to chemical arfton except 
at elevated tempexsmrc; 

Derivation: Tantahmi oxide and carbon heated si 
high temperatures. . 
Use: Cutting tools and dies, ce^neoted carttde toots. 

tantalam chloride, (tantalic chloride; taota- 
hwti pemiicMOTide). , 
CAS: 7721-01-9. Tad,. 

Properties: Pale-^Oow^cryslaiBne powdtn highly 
reactive. Decomposed by moist air. D 3.7, bp 242C, 
mp221CSolflbieteakobolai5drXrta&t^ 
idc sohnkwL Keep well stoppered. 

Grade: TechnScal 

Cbjnrinajn^ o^ 
ate, production of pure mctaL 

tatitaimn dlsolDde, TaS,. 
Properties: Black powder or crystals. Mp above 
3000C asomhle in water 
Available forms: 40 micron size. 
Use: Solkl tubricanL 
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«GAF" CARBONYL IRON POWDERS 524 



Properties: Colorless crystal* D 3.01 (1SQ, purities 
op to 99.9% gadoiinacan salt, SUgfetfy sotobJeinhot 
water, more Bokblc in coldwater. 

Use: Cryogenic research; the ackoidc is used in thcz- 
r n od cc telc generating dtevioea. 

**GAF* Carbonyt Iron Powders 

[International Specialty]. TMfcr microscop- 
ic sphere* of extremely pare iron, ftodaccd in 1 1 
care ftttly controlled grades ranging in paitklc size 
from 3 to 20 microns m diameter. The iron content of 
some types is as high as 99.3%. 
Use: High-firqpcocy ccrca far radio, telephana, tele- 
vision* short-wave tzansaalttcn^ radar recdvers, di- 
rection finders; alloying agents; cualyjt*; powder 
aetsflu^g y; pagnetic flows. 



gaUic add. {3^ ( 5-<nliydnwyt)aua^ add). 
CAS: 149-91-7. QH^Ort^COjH. 



GaL Abbreviation for galactose, 



P-amino- 



d-galactosamine hydrochloride, 

2mS oxy^f-gal acttreeX 

CAS: 17724)3-8. C^ONO. 
Properties: Crystalline soiM Mw 215-64, mp 

182-IS5C (decomposes). N 
Derivation: Amino sugar i*c4ated from dmoroUif; 

snifale. 

golnctose. 

CAS: 59-23-4> A monosaccharide com- 

manly occurring in mfik sugar or lactose. 
Properties: White crystals. Mp 165-1 68C Solute 
in hot water and pyridine sBsjhty soJofefe to gjycer- 
ol 

DczivaHoo: .By add bydroryds of lactose. 
Ubk Organic synthesis, raedtdne <dia$aostic aid)). 

rK+)-giiacturoritc add. COOH(<^OXCHO. 

A major constituent of pkat pectins. ItexhlhUsmo- 

tHTOtatioa* having both an a aod a p form. 
Properties: The a formmelis with d£cocoposilion at 

159-160C. Soluble to water, slightly adobte in hot 

alcohol; myotonic in ether. 
Derivation: Hydrolysis of pectin*. 
Use: Biochemical research. 

galena- (galen&e; lead gfaaee), 
CAS: 1314-87.0. PbS, Ndord lead sulfide. 

Properties: Lead gray in color, lead-gray streak, 
metallic lu#er, good cubic cleavage, D 7,4-7.6, 
Moos hardness 2.5. Soluble in strong nitric add in 
excess of hot hydrochloric add. 

Occurrence: Western ILS., Canada, AMca, South 
America* 

Use: Chief ore of lead; IreoueoJry recovered for the 
saver U somatomes contains. 

i 

^atar" [NatwckemJ. TM for <Ssproportk>c^ 

gum roam or wood rosin. 
Properties* Stable. Softening poSnt 64-72C. add do. 

150-lTO degrees. 
Use: Adhesive* extender in robber formulations. 




Properties: Cotoriess ordighfry yellow crystaffinc 
oeedtes or prisms. D L694* mp 222-240G Soluhlc 
in dconoi aod glycerol; sparingly actable in water 
and ether. 

Derivation: Action of mold oo aoMo&f oftanajnoi 
by boiling the latter wim strong addorcansdeaoda. 

Use; ItalQgraphy, writing ink, dyeing, roflmifoctmrt 
of pyrogalioJ, tanning agent and ffiaanfectoe of 
tannins* paper mancfaemfe, rt iMin s^ f^fa lt, en* 
.graving and Hthograpky, oaa^Scal reagent 

pfcfljtBOb 

CAS: 7440-55-3. G*. Metnlfic dement of atomic 
number SI, group HIA of the periodic cable, aw 
69.72, valences of i 3; two stable isotopes, 

Propert£esj Silvery-while liquid aft roam tempera- 
taro.Mp29.7C, bp 2403C;;mk^ 
almost 0C vrimooj soitalfym&, d 59 (iscy More 
dense as a tftqatd than as a sofiA SdnWc in add, 
atfcaifciUgia^soIobkm 
metals at h igjl temperatures. 

Grade* Up to 99,9999% parity. 

Occurrence: PrcpBcd cornmcxdally from sine Ores 
and b3nxite. 

Derivation: Extraction of gaffiam as-^Hmm chlo- 
ride by ethyl ether or isopiopyl ether aod sdncqocnt 
elcctrodcposition &orn an aQpiline gaBimn oxide 
sotoiioau 

Use: The metal has no significant coinioerciflJ toea. 
Its oompotmds are used as jtemioonAectoi*, ■ ** 

gflJlium mitimanide. CtoSb. AVaHanle^in an 
elcctroaic grade. 1 
Uae: Senaiconductin£ devices, ... ! 

gallium arsenide. 
CAS: 130MXMK GaAa. vV 
Properties; Crystals. Mp 1235 C Elcctralamine*- 
cent in infrared lighL 

Oradt: Ingots, pafyerystalli&e form to h^b-pori^ 
electronic grace, idnslecrymls, C^en alloyed wid 
gafiinm pnosphide or indUmi arsenide. 

Hanrd: Tossk metal 

Uae: Semicondoctomn^-^ 
pbotte dials, mjcctmn lasers, solar cdK ma$5etorj£ 
aistence devices, thtrroiitocs, microwave, ' 



See arsenic 

gallium oxides. The seamimdde> 
stAoaide, Ga,0, are known. Both are stable 
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334 AUPKATIC NUCLfiOMUUC SliSSTTrVTlUt* 

successive (ctrabedral roccbanisins. Fttf example, pyridine cstaJyics the fejtfmlysis of Scctfc an- 
hydride in flat* manner^" 



CHr-C-0-C-CH> + [OJ CH »"if- N N 




•TO— <Mi 




J A ^ 

Maoy other Buclcopbites simitarty catalyze the isadjoti. 
OS I, 40* ft, 140, Mt, 382; IV. 766; V. 8, 813. 

0*11 Hyctotysis Esters 

Hydroxy-doalkoxvlatlon 

RCOOH + R*OH 



1 

O 




RCOO" + R'OH 



BsterhydwLyEis is usually catalyzed by acids or bases. Sioce OR is a nweb poorer letmns 
ihurlJidewOOOR, water akinedtoe*i»thydbly« most ^mMb^catt^^^™fll.oa. 
Ac attacking specie* i* me rm*e povrerfcil fiudcopfeae OH*. Has reaction tscalted «ywF^Dzi«n 
and give me salt of ibe *kt Acids catalyze Ifte react™ by mafcfog ** eubooyl carbon inotc 
j*iaDdite*f^ 

Luiors, so that «*y are practicable only wben there Is a «y sbif&tg ito eqaflArtom tote 

pSpose* in basic soUUion. Hnte» 1&e compound is base-senate ^ ^Z^".^ 
«S by mcnl ions, by eazymcs, ^ by mK^phites (** MO) - M-*-*^,-*£ 
SVgpod catalyst.-' m w MfeSlP» and MeSiCfe-Nai-- PbMOlic esters rnay be wnfcriy 
SwdtiTfiKt tbe reaction is usual* faster for these comp«mdS. l*^^ J"*2J 
S'*o# if the lactone is five- or six-n«mbered. Ac hydrexy a«d eftco ^*«*** 
S£L?2' •bid esters (fcCOSR*) gi«> mcrcaptans R'SH, Stericaily ^^TJ£ 
hy4rery»*i with difficulty (p. 299). though con be «compli*^at room 
'ioHydmua hyd**l<te." gv&stoL via 0* Marion of 2 moles of e-BuOK with 1 mote of w*r. 
mS^S^So {E** wifl, ^ylfilhium Par esters insolnbfe to warer ,l» ■» 

-ftflltra* OaW. 4*2 UWI* Hi A* Ctom- &c M, S€tt. J44zUJ*K <** 

and RUtoywra, Aw*. J. Qua. 3S. 1911 (198))- 

S* 99. 968 (t»m For » «Ttew cf OiS Ktgpit, K* Ot* «ri 

«Ohh IhB^StnrfhJ^MahWW.J- Org. Cfteia. 48, 3647 (I9S3). nJ jm.J4I(l9KI. 

XToJ ^«teb«M <4 from hrfTOly*. sk BMP «d Kfrifc Bto*>S- <^ 4, 
ifiL 254*265 

«C*wiin nd Sckflk, y. Orj, C*«l 4^91? «WJ). . 
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REACTIONS 3JS 

i can be greaily moeased by fee qppficatjog o/o&rason«l« Phase- 
s.flfco beet) applied «» 

- : , J 5 **?*^ ba *«aifllya<J hydrolyse? of otcn fad the fbraattoo of 
: . .MiftaW^dtfa&B on the following afate (|) acid, « b»e*aa3y*d. <2) 

■^^^^SSl a> acyl d<av4BC ™ ^ cteavfl 8*^ AD eight of three a* s*l 
^^ldi^'#^toi>l»». Tt»add<ffl%ZBdii»eiiB^^ rcvcntWe arrow/ 

A aetfftfC'tad D, may iu* tonally be direct bat may take place tWigh fl»*otwM~ 

^S^JjS^li^f 8 * ^ Wc ^ sbown the AacI medLan 

asptotieedingttniqgftllte eitter-fuotofiaied A, ^ h fa difficolt to envisko OR' M 

'^^^^^Jl^^t^^f 00 * I""*"*** *» intatpediate 
^£f<^ a t3^coo««irttKni h preseu. The designations AacI, etc., arc those of IngoW. The 

£f ^fL^^L.* 6 8180 A2 and Al. respectively, ft may be ootodZl the 
£2 TS^HS^T "J* S « 1<!A Wcof^tcand that 

«(b»ii^ D «iddLil» leanng gro^p fim ae^ca a proton. n» baso^&jynd KadfenTare 



"TP"* -b" T*§ i# -t** - *f » "T" 



e cm, 

*rr * it* *t-r t 



1*1 



■roa 



ron 



tun 



T 



*-f-OH ♦ or- — > »-|-<r * row 



♦ ron 



*0 



row 



i TttnAedhxa trSL 3417 CK791l 
^S^^tJJ^ 231 (I9»> 



* * »3^teS£? ^l^^^"™** t*. ^ 
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336 ALBWxne wwuttttiiuc suBSTrrvnof* 

not shown wife rcraSibte m&m, since they are rcvwsa&lo only lift (teojy tnd rot la practice, 
Hydnrfyse taking place urate? antral condition are ctesifted as 8 oieehaauHES, 

Of the e#l medtai^ms; only six have actualily been oJwcrvcd in hydrolysa* of cartwcylfc 
csteas. 1t» tire Out have jaot been ob«TOd aise the BacI and flic Aal2 roectoba^ the Bac| 
h w SmI taoAsmsm wth OR* as toe living group, whfctt does ©0* tesppou. while Ac AaU 
guiles water te> be tx mietes>phi3e in an Sw2 pnras*- 43 * The most common mechanisms ase the 
BA^foba^aia^b 

Soto of ihese involve ^^^j^ia dcarvage. Tbe evidence for Ihb is: (I) hydrolysis wUh V^O 
results ia Hie sj^ariflgin the acid and wot to the alcohol^* 1 (2) esters wiifi chijai R 3 groups 
give aleo&ats wifh rrfsitriw? of ^lafifiumifia^ 11 0) allylic R' gives no dtylic rtjajra^eme^ («q 
nsoptsttfyl R' gives do mfft^gttsimi^ 1 * all these fact* iotEtei$e> itoi <be O— bond is nxtf broker. 
It hasbceaooftciiHted thai two molecules of mmt smrnqmsoi in the Aac2 moehtffcffL. 

^-h'+^IIi : "* * R— j^OR'+HjO 4 
All H OH 

f- - J a-. 

It this h so, the pro?OBaJ^.^taivcti%^8 C *od D would not appear «t *IL Tills candasaMi stents 
from a itiAttO of w {see p. 22$) of about 5 V indicafiEtg Chat i^aratto as a protoa droot htJt a$ well 
5© a acckophilc Tfcwsotecdlar procesco «i*i^biiifa^c»^two crater midecuto a» 
already connected by a fcytfrogca bond. To maintain the syawefty of the prOoeao, the ft&cai&i 
would tteca enniliffle es foltow^ ' 



ON t OH * \ 

Th* 0#*ar mechanism ujvqlvjfig ac>1 cleavage is tho AacI mechanism. Ibis Bian^.^g found 
oaly where R is *e*y bulky* so thai biroqjeaater.aaacac is sficaScaQy Wafer**, and qi^'mi^lKng 
Bolvctfts; Ttift raedaarasntt has been dj^onstrated tw esw* of 2 A^^owM^bea^ ^ (mbsisofc 
add). This add depresses tbe freezing poise of sutftnic acid four tkses aa nu^bi «■$ WM"d be 
predicted ftfcni Lis cnolecubf weight. vrtiteh ia evidence for the equJlihrfLun . " . 

ArCOOH + 2H,S0 4 , ArCO® + .11*0* + ^ 

In a compaiifete potolinn of hefflSdie add the freezing pdnt fo d$ptcascd oafy ^^^^f^ 
anwuffVI, tedleatii^g only a jftoimal arid-base reaction- Rwber a a sudftinc ^id.fiQlofio^ of ^i*^ 
iTtatioaEe ^hco pcmre4 water gm rae^coSe.acM, wMk * sinubw soSi^km o^ip^l bpi^att 

*V * "" , * * ** • 

«TB«e fcievWew torthc A*fc2 raKfe^m eu) tato plan In taotrj^l^^ril^esto RO[0K^H^*^*^ 
y.^Cfccifc Sot, J7,3F77a^ - ' k „ Lro^fettfe. 

Anzsw. Ctem. to EC £^1 4» 40-49 (I9C5) fAm<w. CtaL.TT, 65*7<|. ' 

^WWW U* Qoxyte. J. Ait Cfem. €2* U10 («M0>. * v .M ' - /; -s? • 

«*|^tnio. /. iUn, CA«m, Sac, a*, 4130 See ibo ^ CSto*. tt» 

Dooey. 7. An, Cfe* 90, €Ofl {IMS* YiW tirt M«tttt»d./. ^0«l Sec. ^(^.1^^:^ 
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